Recent experiments with Optical Parametric Oscillators have shown [1] [2] [3] that an unpredicted extra noise on the phase of the fields reduces the level of squeezing or quantum correlations. In some cases , it can hinder the attempts to observe entanglement in those systems [4]. It is probably the main reason why signal and idler entanglement above threshold remained unobserved by almost 20 years after its prediction [5] .
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We show that this extra noise can be explained by phonon scattering of the central carrier of the intense field. In this Brillouin process, the scattered light acts as an extra noise source in the sideband where squeezing is generally observed. With our model, we can explain the linear dependence of the excess noise with the intracavity power [6] and its behavior with temperature. Adding this noise source to the analysis of the quantum features in the OPO above threshold, we could explain our recent results in the quest for tripartite entanglement in the OPO above threshold [7] .
The system studied is described in ref. [7] , and consists of a triply resonant OPO, with a type II KTP crystal, pumped above threshold by the second harmonic of aNd:YAG laser. All the modes are studied in amplitude and phase quadratures via the ellipse rotation of the fields and direct photo detection of the intensity . We can make the completly reconstruct the covariance matrix and perform an entanglement test using the symplectic eigenvalues of the covariance matrix under a partial transposition operation [8] . The results agree well with the model, and show that this excess noise hinders the observation of entanglement between the pump field and twin beams , measured by the symplectic eigenvalue vo. Understanding this noise is a crucial step towards the experimental demonstration of tripartite entanglement. 
